The existence of unbounded nonnegative solutions of a boundary value problem for nth-order differential equations defined on an infinite interval is obtained by means of the Mönch fixed-point theorem. An example is then presented to demonstrate the application of our results.
Introduction
Over the last few years, many researchers have focused their research on the study of boundary value problems for nonlinear differential and integral equations defined on an infinite interval, and various theoretical results have been obtained [1] [2] [3] [4] [5] [6] [7] [8] . In 4 , the existence of multiple positive solutions of a boundary value problem BVP for nth-order nonlinear impulsive integral-differential equations defined on an infinite interval in a Banach space is obtained by means of the fixed-point index theory of completely continuous operators. However, the result requires the use of the measures of noncompactness condition α f t, P r , . . . , P r 0 where P r {x ∈ P : x ≤ r} and the normal and solid cone P in a real Banach space. In 6 , by using the Mönch fixed-point theorem, a class of infinite boundary value problems for first-order impulsive differential equations in a Banach space is considered and the existence of positive solutions is obtained, but the solutions are limited to bounded solutions only.
To generalize and further develop the existing results in this field, in this paper we discuss the existence of unbounded solutions for a class of nth-order nonlinear differential equations defined on an infinite interval in a Banach space by using the Mönch fixed-point theorem under certain conditions weaker than those in 4 . The boundary value problemin question is 
Let C J, E be the space of all continuous functions u : J → E, and let L J, E be the Banach space of all strongly measurable functions u : J → E with J u t dt < ∞, equipped with the norm u 1 J u t dt. Let C e J, E {u ∈ C J, E : e −t u t → 0 for t → ∞}, then it is clear that C e J, E is a Banach space with norm The rest of the paper is organized as follows. In Section 2, we give some lemmas which provide a theoretical basis for the proof of our main results. The main theorem is presented and proved in Section 3. In Section 4, an example is given to demonstrate the application of our results.
Some lemmas
Here we first list some assumptions to be used throughout the rest of the paper.
H 1 There exist a t and
2.1
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H 2 There exists
where α · denotes the Kuratowski measure of noncompactness in E. For details on the definition and properties of the measure of noncompactness, the reader is referred to 9, 10 .
In the following, we give various lemmas which are to be used for the proof of the main results to be presented in Section 3. 
From the second equation in 1.1 , we have
Journal of Applied Mathematics and Stochastic Analysis Substituting 2.6 into 2.7 yields for i 0, 1, . . . , n − 2, 
2.9
Integrating 2.9 from 0 to t and using 2.8 for i n − 2, we have 
2.10
It is not difficult to show by mathematical induction that u satisfies 2.3 . Conversely, if u ∈ D n−1 e J, P is a solution of 2.3 , then direct differentiation of 2.3 gives Consequently, u ∈ C n J, E , and by 2.11 and 2.12 , it is easy to see that u t satisfies 1. 
Lemma 2.3. Let E be a Banach space, and H ⊂ C J, E . If H is a countable set and there exists ρ ∈ L J, R such that u t ≤ ρ t , t ∈ J, u ∈ H, then α {u t : u ∈ H} is integrable on J, and
Proof. By u t ≤ ρ t for any u ∈ H and t ∈ J, we get u t ∈ L J, E for all u ∈ H and α {u t : u ∈ H} ≤ 2ρ t . As ρ t ∈ L J, R , α {u t : u ∈ H} is integrable in J. For any ε > 0, from ρ t ∈ L J, R , there exists T 0 > 0 such that 
So, by 2.21 , we obtain for any t > T 0 ,
2.23
Hence, we have
By Lemma 2.3 for any t ∈ 0, ∞ , we have
Hence, from 2.24 and 2.25 , we have
2.26
Therefore, 2.15 is satisfied. 
